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Purpose - The objective of this paper is to fill a significant research gap in academic literature 
pertaining to Open Innovation. In order to do so, this paper empirically tests the impact of 
organizational culture, employees’ knowledge, attitudes, and rewards as antecedents and mediators 
of Open Innovation adoption in organizations, facilitating a more thorough understanding by 
utilizing an empirical multi-level approach. 
Design/methodology/approach - This paper analyses the results of the “Identification of 
Industrial Needs for Open Innovation Education in Europe” survey through a quantitative analysis 
using logistic regression models. This survey includes 528 employees working in 28 different 
industrial sectors in 37 countries, most of which are in Europe. 
Findings - The results suggest a positive impact of organizational characteristics on the adoption 
of Open Innovation (i.e. including the adoption of outside-in and inside-out open innovation 
activities in participating organizations), showing that the openness of an organization’s culture 
increases its likelihood of adopting an Open Innovation paradigm. More importantly, the results 
highlight the positive mediating effect of employees’ knowledge and rewards on this relationship. 
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Practical implications - The proposed multi-level approach offers new insight into organizational 
knowledge. It enables the improvement of Open Innovation and Knowledge Management 
practices in organizations by assisting practitioners and academics in recognizing the relationship 
between organizational culture; employees’ knowledge, attitudes, and rewards; and the adoption 
of the Open Innovation paradigm. 
Social implications 
This paper offers a possible explanation on why open-border cultures are more likely to have a 
successful open innovation adoption, by relating it to factors that advance in the presence of an 
open-border culture, such as active participation of OI relative departments in knowledge sourcing 
and knowledge exchange, and rewarding employees for open innovation activities. 
Originality/value - This paper presents a new framework which links organizational culture to 
Open Innovation, moving on from merely examining culture in terms of its positive or negative 
impact on Open Innovation adoption. It contributes to research on the Open Innovation paradigm 
and Knowledge Management by highlighting the significance of antecedents and mediators from 
a multi-level perspective using multiple units of analysis. Most previous studies focus on a single 
unit of analysis. 
Keywords - Open Innovation, Organization Culture, External Knowledge, Internal Knowledge, 
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Open Innovation (OI) has been recognized as one of the most important factors related to 
societal development worldwide (Fini et al., 2018; Ahn et al., 2019). It accelerates the exchange 
of knowledge and technology between continents, countries, firms, and individuals, creating new 
business opportunities in established and emerging sectors.  
A noticeable shift from Closed Innovation to OI has been increasingly made by 
organizations in order to commercialize their knowledge, especially as the OI paradigm 
commercializes internal ideas through external channels by collaborating with outside resources, 
generating additional value (Chesbrough, 2004). As such, interest in OI has been continuously 
growing in the field of scientific research due to its high influence on industrial and public policies 
(West et al., 2014; Chesbrough et al., 2011; Chesbrough et al., 2014; Chen et al., 2019). 
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Responding to the EU's new societal and community needs, both academics and practitioners have 
recognized and acknowledged the growing trend of organizations opening up their innovation 
strategy to enable them to survive in today’s dynamic world (Lichtenthaler and Lichtenthaler, 
2009; Spithoven et al., 2013; Urbinati et al., 2020; Švarc and Dabić, 2019; Fakhar Manesh et al., 
2020). The new paradigm has been broadly accepted and adopted by both large international 
organizations and SMEs (Mortara and Minshall, 2011; Van de Vrande et al., 2009, Expósito et al., 
2019).  
 In this paper we empirically highlight the mediating impact of OI antecedents such as 
organizational culture, employees’ attitudes and knowledge, and rewards on open innovation by 
conducting an empirical analysis based on a quantitative approach. More specifically, the main 
open innovation outcome tested in this study is the adoption of open innovation in participating 
companies, which occurs as they engage in outside-in and/or inside-out open innovation activities. 
More importantly, unlike previous studies that analyzes a single antecedent at a time, this paper 
analyzes the antecedents-OI relationship using a comprehensive theoretical multi-level approach 
that divides these concepts into several elements and then draws relationships between them 
collectively. 
According to the growing body of literature on OI, organizational culture has been 
identified as a significant challenge associated with the OI paradigm (Boschma, 2005; Carbone et 
al., 2010; Lichtenthaler, 2011; Nakagaki and Fetterhoff, 2012; Van de Vrande et al., 2009). It has 
been argued that a valuable organizational culture enables the successful handling of common 
difficulties faced during the adoption process, including dealing with exterior entities and the 
internal integration of employees, organizational resources, and rules, leading to a smoother 
adoption of OI (Van de Vrande et al., 2009). Moreover, a culture that appreciates external 
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capabilities and knowledge is essential for OI (Bogers et al., 2018; Gassmann et al. 2010), as it has 
a vital role in integrating organizational processes and paving the way for organizations to adjust 
to the external domain (Denison and Mishra, 1995). 
In order to comprehensively understand the relationship between organizational culture 
and OI adoption, we must look at additional factors that may have a mediating influence and can 
further explain this relationship, such as employees’ knowledge, attitudes, and rewards. It has been 
argued that employees’ attributes have a great impact on the adoption of OI (Harison and Koski, 
2010; Huizingh, 2011). Since few studies of OI antecedents, especially on individuals and culture, 
have been introduced in OI literature (Bogers et al., 2017; Durst and Ståhle, 2013), an important 
contribution of this study is to fill this gap in scholarly literature by empirically testing the impact 
of organizational culture - which denotes organizational level - on OI adoption; providing a 
detailed and thorough analysis by looking at the ways in which individuals’ knowledge and 
attitudes can facilitate an understanding of the culture’s impact on OI adoption. Also, this study 
contributes to the literature with a multi-level analysis approach conducted to advance the 
theoretical concept by dividing it into several elements and then highlighting the relationships 
between them at diverse levels of analysis. 
The focus of this research was influenced by the European Union's economy and 
employment growth, which has been directly linked to the shift towards an innovation and 
knowledge-based economy. As part of this shift, modern innovation processes now require a much 
faster reaction than ever before, wherein organizations require a skilled labor force to face the 
challenges of modern innovation-driven economies (Pfotenhauer et al., 2019). However, only a 
small amount of research has been able to explain the organizational characteristics and 
employees’ skills required to deal with the challenges of external engagement (Salter et al., 2014), 
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as organizations concurrently design and adopt OI strategies. This paper aims to highlight some of 
the essential adoption characteristics and skills necessary in order to understand their impact. 
Accordingly, this analysis is further expanded through the examination of more factors that might 
mediate the relationship between open-border organization culture and OI adoption, such as 
employees’ active participation in knowledge sourcing and knowledge exchange practices, and 
rewarding OI related activities in order to enhance our understanding of this relationship (Dabić et 
al., 2019). Hence, the paper tries to answer the following research questions:  
1. How does an organization’s open-border culture relate to the likelihood of its adoption 
of Open Innovation?  
2. Do employees’ positive attitudes towards sharing and receiving knowledge, their active 
participation in knowledge sourcing and knowledge exchange, and the rewards associated with 
Open Innovation adoption contribute to this relationship? 
Considering these questions and objectives, this paper is divided into five sections. After 
the introduction, an overview of the theoretical background on OI and open-border organization 
culture is provided. This overview also includes the mediating factors of employees’ attitudes 
towards external and internal knowledge in an organizational context, along with the respective 
relationships between knowledge sourcing and knowledge exchange, and rewards and firm size in 
OI practices. 
 Additionally, this paper outlines the methods and methodology conducted through four 
sections, using data from the “Identification of Industrial Needs for Open Innovation Education in 
Europe” survey. The fourth section provides results and findings and proposes three models. 
Finally, a fifth section concludes this research by making a special reference to the limitations of 
the research conducted, offering future lines of research. These results suggest that the active 
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participation of employees in relevant departments to OI in knowledge sourcing and knowledge 
exchange, as well as rewarding OI activities, mediate the relationship between open-border 
organization culture and OI adoption in firms, and they explain this relationship to some extent. 
Also, at the end of this paper, we suggest that a better exploration and articulation of the combined 
fields of OI and organizational practice and reward systems is required.  
LITERATURE REVIEW & HYPOTHESIS DEVELOPMENT 
Open Innovation 
A Google Scholar search of “Open Innovation”, up until January of 2020, delivers over 3.9 
million results, and Henry Chesbrough’s 2003 book has gathered more than 20,441 citations (Open 
Innovation, 2020). OI implies that companies should look for external ways to search for and use 
ideas that lie beyond their recognized boundaries (Chesbrough, 2006). As the interest in exploring 
this new paradigm has continued to increase, related literature has also increased, highlighting its 
benefits and advantages (Vanhaverbeke et al., 2014; Van de Vrande et al., 2009; Bogers et al., 
2018). More importantly, any recent arguments regarding innovation in large corporations are 
eventually linked to the topic of OI.  
Granting a business access to a much larger pool of external knowledge and ideas makes 
it a more attractive venture to pursue. Thus, many organizations have begun to adopt the OI model 
as an essential organizational adaptation to environmental shifts (Chesbrough, 2006). Through 
open innovation, customers can be creatively engaged in the design and production of the product. 
Their active engagement in customizing the products promotes the creation of unique and original 
products. Besides, through open innovation a network of related firms is created that enables firms 
to efficiently address many customers concurrently (Bonfanti, 2018). However, pushing the 
advantages of OI aside, the process of adopting an OI paradigm and earning its benefits is not as 
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easy as it seems and requires a process of several phases (Chiaroni et al., 2011). In fact, many 
companies interested in adopting this model have been faced with constraints that hindered the 
adoption process. Scholarly literature highlights several of these obstacles, including but not 
limited to: insufficient knowledge, cultures or modes of organization, and bureaucratic elements 
(Hoffman and Schlosser, 2001; Mohr and Spekman, 1994).  
Open-border Organizational culture  
Academic literature shows that employee resistance and the absence of commitment have 
both been recognized as obstructions to the adoption of OI (Chesbrough and Crowther, 2006; 
Lichtenthaler and Lichtenthaler, 2009; Popa et al., 2017; Van de Vrande et al., 2009). More 
importantly, organizational culture and employee’s characteristics both complement each other. In 
fact, generally, employees with knowledge and talent are driven by commitment, which serves as 
an important condition for an innovative culture, in which they are recognized as intangible assets 
that the organization employs to maintain its competitiveness (Muffatto, 1998; Michie and 
Sheehan, 2003; Papa et al., 2018). Open-border organization culture is a vital competency when it 
comes to OI adoption (Lin et al., 2019). In open-border cultures, ideas that come from external 
resources are as valuable as those from internal resources with regards to OI (Chesbrough, 2006). 
According to Ferraris et al. (2020) in an open innovation paradigm, it is critical to have an 
innovation-oriented culture in addition to examining different solutions for production processes 
in order to create value. Focusing on stability instead of creating change could obstruct the 
innovation processes, especially that open innovation necessitates change as well as innovative 
mind-sets, talents and knowledge. Hence, innovation-oriented cultures enable organizations to 
create and commercialize new technologies regularly (Büschgens et al., 2013). 
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However, recent literature on OI has posited that open-border organization culture is a key 
challenge to the implementation of the OI paradigm (Naqshbandi et al., 2015). This has been 
categorized into three different processes. The outside-in process enhances the organization’s own 
knowledge by combining suppliers, customers, and external knowledge sourcing (Laursen and 
Salter, 2006; Lettl et al., 2006; Piller and Walcher, 2006). In addition, the inside-out process is 
also used by companies as a means for OI. It refers to growing technology by offering internal 
ideas to an external environment. Finally, the coupled process combines the outside-in process 
with the inside-out process (Enkel, 2009). Adopting these processes guides organizations as they 
compete with their rivals by enabling them to keep up with the pace of technological advancements 
and protect their competitive advantage (Canik et al., 2017). Furthermore, an advantageous 
organizational culture enables an organization to identify dynamically changing problems when 
adapting to the integration of external and internal organizational resources, employees, and rules 
to support the external adaptation (Pool, 2000); simplify the OI adoption process (Van de Vrande 
et al., 2009); and make external collaborations effective (Boschma, 2005). On the other hand, a 
negative culture can constrain and hinder collaborations, thus restricting the adoption of OI (Van 
de Vrande et al., 2009).  
H1: Open organization culture will relate positively with the adoption of Open Innovation. 
Employee Attitude to External Knowledge 
In order to cultivate an OI culture, employees need to adopt an OI attitude and modify their 
actions appropriately (Nakagaki and Fetterhoff, 2012). However, an important element of OI is 
that it involves research classes that are embedded in between or across different levels of analysis. 
Most research available on OI focuses on a single level of analysis, either at a firm level (i.e. the 
impact of organizational culture on OI) or at an individual level (i.e. the impact of employees’ 
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knowledge and attitude on OI) separately (Bogers et al., 2017; Chesbrough and Crowther, 2006; 
Durst and Ståhle, 2013; Harison and Koski, 2010; Huizingh, 2011; Lichtenthaler and 
Lichtenthaler, 2009; Van de Vrande et al., 2009). This notion brings us to the current lack of a 
comprehensive understanding of the impact that both levels collectively have on OI adoption. 
Hence, a multi-level analysis should be considered key to improving theoretical concepts, 
specifically as it divides these concepts into several elements and then draws relationships between 
them at diverse levels of analysis. This approach could result in significant outcomes that could 
develop theoretical knowledge and increase the value of the OI paradigm to organizations (Bogers 
et al., 2017; Gupta et al., 2007; Salvato and Rerup, 2011). Moreover, employees’ attitudes towards 
change are critical to OI adoption and firm performance (Singh et al., 2019). As employees’ job 
stability increases, they may lose their appetite for new and innovative methods and procedures, 
choosing the predictability of their secure and recognizable environments and the confidence it 
brings them instead (Katz, 1982). This often results in poor performance and unnecessarily 
repeated efforts. This is known as Not Invented Here (NIH) syndrome, wherein a project group 
with a stable structure believes it owns the monopoly of the knowledge in its area, leading it to 
discard new and innovative ideas from outsiders, often to the detriment of its performance. In order 
to implement OI and achieve its subsequent benefits, the group’s free exchange of outside 
knowledge is an important component of its innovative capabilities (Hagedoorn et al., 2002; Von 
Krogh et al., 2018). 
Employee Attitude towards Internal Knowledge 
Organizations face continuous pressure from the conflict between their inclination to share 
knowledge with external parties and their tendency to protect their proprietary innovation or 
intellectual property rights. Employees frequently resist the transition to OI, perceiving it to be a 
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threat to their jobs and to traditional models of closed innovation research and 
development. Consequently, employees’ relationships with outside partners become transactional, 
wherein both parties fail to attain the benefits of OI. It is thus critical to review the ways in which 
organizations protect their organizational knowledge, while achieving the benefits of OI (Islam, 
2012). 
H2: Organizations with more open-border cultures will have employees with more positive 
attitudes, which will increase the likelihood of adoption. 
Knowledge Sourcing 
The OI model implies that organizations should use both the inflows and outflows of 
knowledge in order to not only speed up the creation of internal innovation, but also enrich markets 
for the external utilization of innovation (Chesbrough, 2006). Within the OI paradigm, there are 
two dimensions for innovation creation: inbound and outbound (Brunswicker and Vanhaverbeke, 
2015). Original ideas come into an organization via the inbound approach whereas, through the 
outbound approach, ideas and innovations developed inside the organization are attained by 
external parties with business models that fit the idea or innovation better (Chesbrough, 2003). 
Large organizations, such as IBM, Xerox, and P&G, have been moving towards sourcing external 
knowledge for innovation, rather than depending exclusively on internal research and development 
programs (R&D) (Chesbrough, 2003; Dodgson et al., 2006). Knowledge sourcing is a mechanism 
by which an individual attains knowledge from others (Hervas-Oliver et al., 2019; Gray and 
Meister, 2004). Likewise, external knowledge sourcing uses external sources of knowledge in a 
nonpecuniary way and can be considered a dimension of the firm’s openness (Brunswicker and 
Vanhaverbeke, 2015; West and Bogers, 2014). 
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Scholarly literature on OI has emphasized the importance of sourcing external knowledge and its 
role in the firm’s inbound OI activities, while external knowledge goes into the organization 
(Chesbrough et al, 2006; Dahlander and Gann, 2010). More importantly, open innovation proposes 
that acquiring knowledge and technology in addition to creating partnerships and collaborations 
promote and expedite innovations (West and Bogers, 2014; Santoro et al., 2018; Ferraris et al., 
2020). It has been argued that merging knowledge from different sources could support the 
creation of disruptive technological outcomes by shifting from current cognitive models and 
producing technological innovations (Rosenkopf and Nerkar, 2001; Kaplan and Vakili, 2015). In 
addition to this, knowledge sourcing could introduce new technological paths (Dosi, 1982) that, in 
turn, may support other organizations in avoiding technological dependency (Kaplan and Vakili, 
2015), encourage technological evolution and advancement (Ahuja and Lampert, 2001; 
Natalicchio et al., 2019), and avoid competency traps through reliance on knowledge generated 
within the same traditions, procedures, social norms, and principles (Molina-Morales et al., 2015). 
Employees’ knowledge or technical know-how can be of a great assistance to organizations 
when evaluating external knowledge and technologies that could be beneficial to acquire and 
implement (Santoro et al., 2019). Yet, it is important to acquire an external knowledge/technology 
that fits well with the organization’s existing infrastructure. Successfully integrating external 
knowledge with internal one can enlarge building and commercializing valuable and profitable 
products and services (Cohen and Levinthal, 1989; Ahn et al., 2016; Ferraris et al., 2018). 
However, it is important to note that sourcing or obtaining external knowledge may evoke many 
internal tensions, requiring cultural and human resource management exertion and practices 
(Vanhaverbeke et al., 2014). As a matter of fact, OI methods generally increase pressure and can 
result in complicated or unsafe results (de Araújo Burcharth et al., 2014; Del Giudice and Della 
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Peruta, 2016). As such, knowledge management and organizational capabilities have been shown 
to be critical entities when handling a complicated paradigm such as OI (Cohen and Levinthal, 
1990; Ahn et al., 2016; Ferraris et al., 2017; Papa et al., 2018; Santoro et al., 2017). 
Nevertheless, different external knowledge sourcing approaches have different influences 
on the firms’ innovation performance. For instance, the dependence on the mid-levels of external 
knowledge created in diverse technological and institutional fields plays an important role in 
increasing the impact of technological advancements. In fact, excessively great or small levels of 
openness have an equally negative impact on the effectiveness of organizations’ innovative 
processes. A balanced OI approach is thus recommended (Natalicchio et al., 2019). Research 
therefore implies that using the proper external knowledge sourcing approach, for either 
information transfer from informal networks, R&D collaboration, technological acquisition, or 
absorptive capacity, is critical to the firm’s desired innovation performance (Kang and Kang, 2009; 
Dabić et al., 2019).  
Knowledge Exchange 
The concept of knowledge exchange is used in knowledge management literature to 
represent the formally organized activity of transferring knowledge from a source to a recipient 
within the specific boundaries of an organization (Szulanski, 1996; Renzl, 2008). Additionally, in 
order for the firm to benefit from knowledge sourcing, knowledge exchange must occur. 
Knowledge exchange is deemed the transfer of knowledge via the collaboration of different parties 
through connection and exchange, which can allow for mutual learning (Nonaka and Takeuchi, 
1995; Argote and Ingram, 2000; Inkpen and Tsang, 2005; Education, 2011). This is considered a 
requirement for learning and innovation (Lundvall et al., 2002; Powell et al., 1996) and employee 
diversity in a firm’s level of openness (Bogers et al., 2018). Thus, organizations launch 
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connections with other organizations through OI in order to innovate and, therefore, OI becomes 
the exchange of knowledge by the in- and out- flows of knowledge at a firm (Chiang and Hung, 
2010; Kuhne et al., 2013; Pirkkalainen et al., 2018; Radziwon and Bogers, 2019). 
Generally, knowledge is classified into two categories: tacit and explicit (Hall and 
Andriani, 2002; Nonaka et al., 2000). Tacit knowledge, which is also known as the ‘know-how’, 
is generally uncodified and is often harder to imitate by other organizations as it requires 
employees to share their experiences with others and to observe and imitate, which gives it a more 
competitive significance (Kuhne et al., 2013; Hall and Andriani, 2002; Smith, 2001; Hansen et al., 
1999). On the other hand, explicit knowledge - or the ‘know-what’ - is a type of documented and 
tangible knowledge that is easier to transfer and share between parties (Hall and Andriani, 2002; 
Nonaka et al., 2000; Smith, 2001). Therefore, to create innovations, firms should use both 
knowledge types throughout the process (Cowan et al., 2000). The ability to combine knowledge 
from internal and external sources is important in creating potentially revolutionary technological 
results (Rosenkopf and Nerkar, 2001; Köhler et al., 2012), refining the organization’s innovation 
performance. Consequently, employees with high levels of knowledge and skills can serve to 
integrate internal and external knowledge and increase the usefulness of their recombination of 
both knowledge sources (Gruber et al., 2013), particularly if the organization is implementing an 
external technology acquisition strategy (Natalicchio et al., 2018). 
 Furthermore, knowledge exchange includes four main categories: socialization, 
combination, articulation, and internalization. Different - yet mutually dependent - activities of 
knowledge exchange occur within the four categories illustrated in the innovation production 
process (IPP), which consists of three main steps: knowledge accumulation, knowledge 
transformation, and knowledge exploitation (Roper et al., 2008). Each knowledge exchange 
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category has a different significance, depending on the uniqueness of the innovation of interest. 
For instance, disruptive innovation requires significant knowledge exchange processes to create 
brand new technologies or business models. Alternatively, incremental innovation requires less 
significant knowledge exchange processes, as it depends on learning by doing (Kuhne et al., 2013). 
Rewards in Open Innovation  
Traditionally, organizations have used incentives such as promotions, pay raises, and 
performance evaluations to encourage the adoption of new work procedures. In addition, incentive 
practices have been found to have a critical influence on the relationship between employees’ 
attitudes, their behavioral intentions, and their actual behavior (de Araújo Burcharth et al., 2014; 
Moeller et al., 2016; Hong et al., 2019). However, although organizational incentive systems have 
been discussed extensively in psychological and human resource literature (Gagné and Deci, 2005; 
Ryan and Deci, 2000; Amabile, 1993), little attention has been paid to the study of the design and 
implementation of incentives in the OI paradigm (Schneckenberg, 2014). In this limited amount 
of literature, incentive systems have been found to be a critical organizational measure in creating 
OI cultures (Schneckenberg, 2014; Gassmann et al., 2010; Huizingh, 2011). When adopting open 
innovation, management should leverage methods such as rewards and training processes for 
employees and managers who are involved in OI related projects to maximize the influence of the 
practice (Bogers et al., 2017; Ferraris et al., 2018). However, for organizations adopting an OI 
model, designing and implementing a strategic incentive system that rewards employees’ 
cooperation with external parties in OI practices is a significant cultural challenge to the adoption 
of an OI paradigm (Schneckenberg, 2014; Alexy et al., 2013; Enkel et al., 2009). Thus, from a 
managerial point of view, understanding the different forms of incentives - and using the most 
suitable to reward employees’ engagement in OI methods - can enhance OI adoption. In addition, 
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this understanding can enable firms to incorporate these incentives into a more comprehensive 
strategic framework in order to foster their OI projects (Schneckenberg, 2014; Dabrowska, et al., 
2019). More importantly, a significant strategic purpose of incentive systems is to encourage 
employees have an open attitude towards OI practices and eliminate the psychological obstacles 
of NIH syndrome. Dedicating incentive systems for OI delivers a clear message to employees 
regarding the organization’s commitment to moving their corporate culture towards an OI 
paradigm (Schneckenberg, 2014). 
On the other hand, it has been argued that, as OI is a method through which one can attain 
more efficient innovation, monetary rewards could lead to deceptive attitudes that could harm 
ideation markets. In fact, many experts have shown that employee recognition is a stronger 
motivation for employees to participate in OI methods, rather than bonus payments 
(Schneckenberg, 2014).  
H3: Organizations with more open-border cultures will have relevant departments actively 
participating in knowledge sourcing and knowledge exchange, rewarding Open Innovation 
activities and thus increasing likelihood of its adoption. 
[Insert Figure 1 Here] 
DATA, MEASURES, AND METHODS 
Data Source: “Identification of Industrial Needs for Open Innovation Education in Europe” 
Survey. 
The paper uses data from the survey “Identification of Industrial Needs for Open 
Innovation Education in Europe”, which was conducted by the European Academic Network for 
Open Innovation (OI-Net) - a three-year project co-funded by the European Commission under the 
Lifelong Learning Program. The project’s objective was to promote the European industry by 
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outlining and trading current concepts and feasible applications of OI and OI education, detecting 
OI educational needs in industrial corporations. It supported the challenge of identifying and 
classifying the skills and knowledge that managers should acquire when adopting open innovation. 
The questionnaire was conducted based on a solid theoretical background. The survey contains 
four main sections. The first section of this survey deals with the current position of OI adoption 
in the industry. The second section covers the perceived importance (i.e., competencies) of OI 
within the industry now and in the future. The third section examines the current state of OI 
knowledge and skills in the industry’s employees. Finally, the fourth section covers the required 
set of OI skills that new graduates need. Data was gathered through an online survey, and the key 
respondents were from various roles ranging from HR specialists, innovation or R&D managers, 
to other specialists in firms that performs open innovation activities. In average, the age of 
companies was 33 years, while most companies were of a mature age (11-20 years) (Mention, 
2017). 
The European Academic Network project (OI-Net) surveyed 528 (N=528) employees in 
28 different industry sectors from 37 countries.  In detail, participants who were involved in this 
survey were representing 37 countries from Europe, the United States, Brazil, Turkey and China. 
Also, they were from 28 different industries ranging from energy, education, telecommunication 
to retailing and transportation. In addition, the survey included participants with a wide range of 
roles within their companies such as executives, middle managers, owners, and employees, etc., 
where 32% of whom have worked at their companies for more than ten years. 44% of these 
companies were large, where the rest ranged from medium to small and micro size companies. A 
comprehensive view of all the participants’ demographics is illustrated in Table 5 in appendix. In 
total, the response rate was between 5 and 7%, depending on the industry and the country. Based 
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on the number of answers generated, the sample is considered statistically representative of the 
population of organizations in these industries and countries. 
 This paper mainly uses measures from the OI competencies and performance sections of the 
dataset, which includes the main aspects of the relationship between open-border culture and OI 
adoption. The size of the analytical sample used in this paper is 520, excluding 8 cases that missed 
the dependent variable. We used mean/mode imputation to address missing values for independent 
variables. 
Dependent Variable 
 Seeing as the main goal of this paper is to study the relationship between organizational 
culture and OI adoption, the dependent variable of the analysis is the OI adoption status. To 
understand how organizations that are fully or partially in the process of adopting an OI paradigm 
are performing in terms of their adoption endeavors, relative to their organizational culture (i.e. 
open-border or not), we constructed a variable based on respondents’ perceptions of their 
organization’s current OI status. The survey question included six different statuses of OI, ranging 
from not adopting OI, not adopting OI but planning to, in the early stages of OI adoption, in the 
process of refining and establishing the best OI practices, experienced OI adopters, and 
discontinued OI. Based on these options, we constructed a dichotomous variable that combines 
the answers of not adopting OI, not adopting OI but planning to, and discontinued OI as “did not 
implement OI”. Respondents that indicated that their companies are in the early stages of OI 
adoption, in the process of refining and establishing the best OI practices, or were experienced OI 
adopters, were coded as “Implemented OI” in order to be able to identify organizations adopting 
OI and examine whether or not their adoption status was related to their organizational culture. 
19 
 
Predictor of Interest 
 Moreover, the paper’s predictor of interest focuses on organizations’ open-border culture in 
order to analyze its relationship with OI adoption in organizations. We wanted to examine 
organizations that have adopted OI and uncover whether or not the adoption was, in part, a result 
of the nature of their organizational culture. Organizational culture can either restrain the adoption 
process or play an important role in enabling employees to be proactive and dynamic in handling 
adaptative hinderances, simplifying the adoption process. Thus, employees evaluated their 
organizational culture by answering a question on whether or not the borders of their company 
were open for knowledge flows from outside-in and from inside-out for OI, using a Likert scale 
that ranged from 1 to 7, with 1 indicating if they ‘strongly disagree’ and 7 indicating ‘strongly 
agree’. 
Mediators 
 To further deepen the analysis of the relationship between the two main variables, two 
additional sets of variables were used in this paper as mediators explaining the impact of open-
border organization culture on OI adoption in more depth. The first set of mediators included two 
variables. The first variable measured the degree to which employees held positive attitudes 
towards applying ideas and technologies from outside their companies. The second variable 
measured the degree to which employees held positive attitudes towards having other companies 
receive and use their company’s knowledge and technologies. Respondents answered on a Likert 
scale ranging from 1 to 7, with 1 indicating ‘strongly disagree’ and 7 indicating ‘strongly agree’. 
 Furthermore, theses mediators were replaced by two new variables to further examine the 
effect of open-border organization culture on the adoption of OI. The first variable measured the 
degree to which relevant departments using OI processes were actively participating in knowledge 
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sourcing and knowledge exchange. The second mediator measured the degree to which an 
organization was rewarding employees who participated in OI activities. Similarly, respondents 
answered on a Likert scale ranging from 1 to 7, with 1 indicating ‘strongly disagree’ and 7 
indicating ‘strongly agree’. 
Control Variable 
  Finally, since the firms that participated in the survey were of different sizes - ranging 
from large, medium, small and micro - the firm’s size was considered a controlling variable in this 
analysis. Firm’s size may have an impact on its adoption of OI. Organizations of different sizes 
have different concentrations and capabilities concerning OI, producing different adoption 
challenges and stages (Brunswicker and Chesbrough, 2018; Santoro et al., 2018; Naqshbandi et 
al., 2018). Thus, firm size was controlled in order to provide an unbiased estimate of the correlation 
between the organization’s culture and its OI adoption. The variable was constructed based on the 
number of employees working for the respondent’s company. 
[Insert Table 1 Here] 
Analytic Plan 
 Descriptive statistics have been provided for all variables used in this research. Logistic 
regression models were conducted in order to demonstrate how an organization’s culture relates 
to its adoption of OI, and whether or not that relation is partially due to employees’ attitudes 
towards OI practices, active participation of relevant departments in knowledge sourcing and 
knowledge exchange, and/or rewarding employees for engaging in OI activities. Regression 
models have been previously used to analyze the impact of culture in an organizational context 
(Golightly, 2012; Huang, 2013). Therefore, three models will be generated to show these 
relationships in depth. The first model focuses on the main relationship between an organization’s 
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culture and its OI adoption. Then, a second model includes the firm size as a control variable to 
improve the estimation of how organization culture relates to OI adoption in organizations of all 
sizes. Finally, a third model includes the addition of the two mediating variables. This process was 
conducted twice; firstly to examine whether employees’ positive attitudes explain the relationship 
between open-border organization culture and OI adoption, and secondly to examine if the active 
participation of relevant departments in knowledge sourcing and knowledge exchange, in addition 
to rewarding OI activities, could explain that relationship net of controls (i.e. the net effect of the 
independent variable, in spite of the control variable). If the coefficient of the organization’s 
culture reduces after adding the mediators to the model, this indicates that these mediators partially 
explain the reason behind open-border organization’s cultural influence on OI adoption.  
RESULTS 
 [Insert Table 2 Here] 
Table 2 and table 5 in appendix provides descriptive statistics on all of the variables used 
in the paper. It shows that the proportion of companies that have adopted OI is 32% of the total 
sample size. In addition to this, the means measured for open-border organization’s culture, 
employees’ positive attitudes toward sharing internal knowledge, and employees’ positive 
attitudes toward receiving external knowledge are 4.46, 4.72, and 4.08 respectively. The means of 
the active participation of relevant departments in OI activities and the rewarding of OI activities 
were 4.18 and 3.51. Table 2 and table 5 in appendix shows the proportions of organizations 
categorized by their sizes, where 44% of the of organizations in the sample were classified as large, 
19% medium, 19% small, and 18% of a micro size. 
Table 3 provides odds ratios from logistic regression models predicting the adoption of OI. 
The baseline model (Model 1) shows that open-border organization culture relates positively to OI 
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adoption. More specifically, the first model indicates that a firm’s OI adoption increases by 32% 
[100(1-1.32)%] on average with every one-unit increase in the openness of the organization’s 
open-border culture. This relationship is statistically significant (p < 0.001). 
Model 2 in Table 3 adds a control for firm size. This model shows that the odds of the 
firm’s OI adoption are 39% lower on average for medium firms than for larger firms, net of 
controls. However, this finding is not statically significant (p = 0.067). In addition, the odds of the 
firm’s OI adoption are 57% lower on average for small firms than for larger firms, net of controls. 
This relationship is statistically significant (p = 0.003). Model 2 illustrates that the odds of the 
firm’s OI adoption are 56% lower on average for medium firms than for larger firms, net of 
controls, which is also statistically significant (p = 0.004). Nevertheless, in Model 2, the open-
border organization’s cultural relationship with OI adoption was still positive. In fact, the 
coefficient was seen to increase in comparison to Model 1. The odds of a firm’s OI adoption 
increases, therefore, by 38% with every one-unit increase in the openness of the organization’s 
cultural border level, net of controls. This relation is statistically significant (p < 0.001). 
Model 3 in Table 3 incorporates two mediating variables to study their role in explaining 
the relationship between open-border organization culture and OI adoption in firms. The first 
mediator included in this model is employees' positive attitude levels towards receiving external 
knowledge. The logistic regression in this model shows that the odds of adopting OI increase by 
3% for every one-unit increase in employees' positive attitude level towards receiving external 
knowledge, net of controls. However, this relationship is not statistically significant (p = 0.721). 
On the other hand, the model included employees' positive attitude levels towards sharing internal 
knowledge as a second mediating variable. The results show that the odds of adopting OI increase 
by 11% with every one-unit increase in employees' positive attitude levels towards sharing internal 
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knowledge, net of controls. This relationship was not statistically significant (p = 0.124). Adding 
the two mediators to the logistic regression have contributed to the decrease of the open-border 
organizational culture coefficient, wherein the odds of the firm’s OI adoption increase by 31% 
(compared to 38% in Model 2, without the mediators) for every one-unit increase in the openness 
of the organization’s cultural border level, net of controls. This proposes that employees' positive 
attitudes towards receiving external knowledge and sharing internal knowledge are mediators in 
the relationship between open-border organization culture and OI adoption in firms, and thus 
partially explain it. This relationship is statistically significant (p < 0.001). 
[Insert Table 3 Here] 
For the second part of the research, Models 1 and 2 in Table 4 show similar results to 
Models 1 and 2 in Table 3, as the same variables were used. However, in Model 3 in Table 4 (b) 
two new mediating variables were employed to study their role in explaining the relationship 
between open-border organizational cultures and OI adoption in firms. The first mediator included 
in this model was OI relative departments’ active participation in knowledge sourcing and 
knowledge exchange. By adding employees’ participation in knowledge sharing practices as a 
mediator to explain the relationship between open-border cultures and OI adoption, we found that 
the logistic regression of this model showed that the odds of a firm’s OI adoption increased by 
31% for every one-unit increase in employees’ active participation in knowledge sourcing and 
knowledge exchange practices, net of controls. This relationship is statistically significant (p < 
0.001). Furthermore, the model included rewarding employees who participated in OI activities as 
a second mediating variable. The results showed that the odds of the firm’s OI adoption increase 
by 24% for every one-unit increase in rewarding employees who participate in OI activities, net of 
controls. This relationship is statistically significant (p < 0.001). Similar to Model 3, in Table 4, 
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adding the two mediators - employees’ knowledge and rewards - to the logistic regression 
contributed to the decrease of the open-border organization culture coefficient, yet the decrease 
was more significant this time: the odds of the firm’s OI adoption increased by 14% (compared to 
38% in Model 2, without the mediators) for every one-unit increase in the openness of the 
organization’s cultural border level, net of controls. These results suggest that employees’ 
participation in knowledge sourcing and knowledge exchange practices, as well as rewarding OI 
activities, can be considered mediators in the relationship between open-border organization 
culture and OI adoption in firms, and they explain this relationship to some extent. This 
relationship is statistically significant (p < 0.05). 
[Insert Table 4 Here] 
DISCUSSION AND CONCLUSIONS 
This paper aims to empirically analyze the impact of antecedents and mediators, such as 
organizational culture, employees’ attitudes and knowledge, and rewards on the adoption of an OI 
paradigm within organizations. More importantly, it empirically studies these factors together, 
keeping in mind their nested nature using a multi-level analysis. As a foundation for this study, a 
conceptual model that was formed based on existing academic literature on OI was developed. 
Accordingly, three hypotheses have been proposed and tested applying logistic regression models 
using a sample that included 528 employees. 
The results of this paper, to some extent, are consistent with what has been proposed in 
extant OI literature (Boschma, 2005; Carbone et al., 2010; Lichtenthaler, 2011; Van de Vrande et 
al., 2009; Barham et al., 2020), as thy depict organizational culture as an important factor that 
challenges OI adoption. The paper’s baseline hypothesis confirms the statistically significant 
impact of the organization’s culture on OI adoption. The results strongly support the baseline 
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hypothesis, confirming that open organization cultures relate positively with OI adoption (Tirabeni 
and Soderquist, 2019; Vlajcic et al., 2019). A valuable organizational culture eases the adoption 
process by enabling the organization to identify dynamically changing problems in adoption, 
including external and internal organizational resource integration, employees, and rules to support 
external adoption (Pool, 2000); simplify the OI adoption process (Van de Vrande et al., 2009); and 
make external collaborations effective (Boschma, 2005). In particular, this finding empirically 
confirms the importance of a coupled process of OI as one possible category of an open-border 
culture. In the coupled process, both external and internal knowledge processes are employed to 
facilitate the adoption of the OI paradigm and enhance the innovativeness of the organization 
(Tirabeni and Soderquist, 2019; Vlajcic et al., 2019). In addition, these findings confirm the 
assessment of culture’s perception as a possible barrier to the open approach that OI consists of 
(Golightly et al., 2012; Naqshbandi, 2015). Thus, we can say that companies with an open-border 
culture that values and uses knowledge from internal and external sources have a better chance of 
adopting OI. 
More importantly, looking at the focal points of this paper, this research not only presents 
an empirical analysis of organizational factors that impact upon OI adoption, but also studies the 
mediating effect of these factors, addressing both the firm and the individual level as units of 
analysis. The results show that employees’ knowledge and rewards strengthen the positive effect 
of the open-border organization’s culture on the adoption of OI and mediate this relationship. In 
fact, the findings were statically significant, thus supporting the hypothesis, which argues that the 
more open-border the organizational culture is, the more employees will actively participate in 
knowledge sourcing and exchange and be rewarded for OI activities. This hypothesis employs a 
multi-level analysis, in which it looks at factors at an organizational level - in terms of 
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organizational culture - in addition to an individual level represented by employees’ participation 
in knowledge processes, enabling a deeper understanding of how open-border cultures increase 
the likelihood of the OI adoption in a firm. They demonstrate that employees’ active engagement 
in knowledge sourcing and exchange processes influence the openness of the culture which, in 
turn, increases the likelihood of OI adoption.  
This paper addresses the relative absence of emphasis on the individual characteristics of 
the OI paradigm. More importantly, the relative lack of focus on analyzing these factors as 
antecedents impacting the OI adoption in an organization. The results show that employees are a 
key anteceding factor to this process. The organization’s OI adoption is related to employees’ 
acceptance and engagement in knowledge sourcing and exchange. Hence, employees’ resistance 
to use external knowledge and their absence of commitment to internal knowledge will create a 
problematic culture that will weaken the adoption of OI practices. 
The results have also confirmed variations in OI adoption based on the organization’s size, 
demonstrating a lower likelihood for small and micro organizations to adopt OI in comparison to 
large organizations. Mainly, the variance in OI adoption can be attributed to the range of available 
resources that large organizations have and can leverage compared to the limited capabilities that 
small and micro organizations have. On the other hand, the results failed to support the second 
hypothesis, which claims that the more open-border the organizational culture is, the more positive 
its employees’ attitudes will be towards knowledge. Although employees’ attitudes towards 
receiving external knowledge and sharing internal knowledge have contributed to explaining the 
impact of open-border organization cultures as a factor of OI adoption, it was not significant 
enough to support the hypothesis and confirm the relationship. 
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Linked to the above results, we developed several proposed implications. Firstly, the results of this 
paper demonstrate the anteceding impact of organizational culture along with employees’ 
knowledge and attitudes on OI adoption, accounting for a mediating effect. The analysis of this 
study could guide managers through major organizational changes, such as the adoption of an OI 
paradigm. Hence, the findings of this paper could help practitioners to nurture certain types of 
organization culture that enable OI adoption and avoid those that hinder the process. An 
understanding of the findings can also help firms predict, based on their current organizational 
culture, whether or not they should embark on an OI journey or first ensure that their organizational 
culture is conducive for the OI model. The organization’s future relies on its manager’s skill to 
control a permeating, persistent, and permanent condition that follow up every changes in 
organization (Ivancevich et al., 2008). Managers recognize the significance of organizational 
change, yet most of them fail to implement it effectively (Rosenberg and Mosca, 2011). Thus, by 
taking these findings into consideration, managers can avoid the unfavorable consequences of a 
failed attempt at OI adoption. On the other hand, for organizations planning to adopt the OI 
paradigm, identifying the positive impact of organizational culture on OI adoption could encourage 
managers to veer their organizations towards an open-border culture. As managers anticipate 
barriers to adoption, they can implement strategies to diminish their affect or avoid them 
completely. More importantly, the findings have shown a positive impact of employees’ 
knowledge on the adoption of OI, with respect to the organization’s culture. Understanding the 
role of knowledge in supporting the competitive strategies of organizations (i.e. adopting an OI 
paradigm), increases the need for managers to create suitable knowledge management practices in 
order to effectively encrypt, store, share, diffuse, and leverage employees’ knowledge assets (Alavi 
and Leidner, 2001). Suitable knowledge management activities may advance the organization’s 
28 
 
innovative performance (Alegre et al., 2011; Darroch, 2005; Natalicchio et al., 2017). Furthermore, 
the understanding of the level of impact that the factors at an individual level have on OI adoption, 
with respect to the organization’s culture, can assist managers in anticipating challenges associated 
with OI strategies, such as employee resistance and NIH syndrome. Employee resistance could be 
acknowledged as a significant source of employee feedback, advancing the quality and clarity of 
the organization’s goals and strategies when a change is properly offered, which can increase the 
chances of a successful change implementation (Ford and Ford, 2009). Finally, bearing in mind 
the positive impact of an incentive system for OI activities, as shown in the results, managers can 
strategically use rewards to enable employees to have an open attitude towards OI practices and 
eliminate the psychological obstacles of NIH syndrome. Dedicated incentive systems for OI will 
prove to employees the organization’s commitment to moving their corporate culture towards an 
OI paradigm (Schneckenberg, 2014). Overall, this study's findings stress that organizations’ 
management need to be conscious of the importance of the organization’s culture and employees’ 
knowledge participation in the organizational change of adopting OI. They need to recognize the 
increasing trend towards OI as a competitive strategy and, if they fail to respond, they will stand 
at a competitive disadvantage. According to Gentile (2019) top management plays a vital role in 
creating an innovation-friendly environment that encourages the search for knowledge from 
external sources. Certainly, the adoption of an OI paradigm can be perceived as a variation from 
the current innovation routine (Ahn et al. 2017) which can create resistance and disinterest from 
the firm’s employees. This arises the importance of the role of managers in fostering the adoption 
of open innovation new knowledge, processes, and structures, where it has been proven that their 
support encourages OI adoption and aids in diminishing resistance (Huston and Sakkab 2006; 
Chiaroni et al. 2011; Ceci and Iubatti 2012). 
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This paper contributes to the growing body of literature by filling the gap in OI theory 
(Lichtenthaler, 2011) by empirically examining the relationship between OI adoption and its 
anteceding factors, such as organizational culture with respect to employees’ knowledge, attitudes, 
and rewards. It offers a possible explanation as to why open-border cultures are more likely to 
adopt OI, by relating it to factors that advance the presence of an open-border culture, such as 
employees’ active participation in knowledge sourcing and knowledge exchange practices, and 
rewarding employees for OI activities. Few studies of OI antecedents, especially on individuals 
and culture, have been introduced in OI literature (Bogers et al., 2017; Durst and Ståhle, 2013). 
Thus, this study’s findings are valuable and critical to understanding the factors that impact upon 
OI adoption, developing informative strategies that handle adoption threats efficiently. 
Furthermore, an important contribution of this study is that it applies a multi-level analysis 
in order to advance the theoretical concept by dividing the concept into several elements and then 
drawing the relationships between them at diverse levels of analysis. This approach advances our 
understanding of OI, especially in that it addresses both the firm and the individual as units of 
analysis. A call for a multi-level perspective investigation was proposed in existing academic 
literature, in order to grasp a better understanding of the antecedents and outcomes of OI 
(Gassmann et al., 2010: 218; Salvato and Rerup, 2011; West et al., 2014). As such, this paper was 
developed as a response for that need. More importantly, it accounts for and tests the mediating 
effect of some factors critical to the adoption process, such as employees’ knowledge, attitudes, 
and rewards. The results show a positive relationship between open-border cultures and OI 
adoption. However, this conclusion is not valuable unless we understand what factors encourage 
the organizational culture to be open-border, and accordingly have a higher likelihood of adopting 
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a beneficial paradigm - such as OI. This is important because it highlights the critical role of 
employees’ knowledge during an organizational change phase.  
Moreover, this paper sheds light on an anteceding factor that has proved to have a positive 
impact on OI adoption, yet this factor has received little attention in literature when it comes to 
studying its role in an OI paradigm (Schneckenberg, 2014). This study shows that the 
organizational culture relates positively to OI adoption when accounting for OI activities being 
rewarded. This opposes what has been argued in scholarly literature: the notion that monetary 
rewards could lead to a deceptive attitude that harms the ideation markets and favors employee 
recognition as a better alternative to motivate employees to participate in OI methods 
(Schneckenberg, 2014). This paper confirms the positive role of incentive systems on the adoption 
of OI. 
A possible limitation of this paper is the potential bias in analysis caused by the high 
variance in the number of organizations that were considered large (more than 44%) in comparison 
to medium, small, and micro organizations. The size could also influence the age of the 
organization, as medium, small, and micro organizations tend to be younger in comparison to large 
organizations. This variation could impact upon an organization’s mindset and meddle between 
the open-border culture relationship with OI adoption. In addition to this, as the dataset that formed 
the basis of this paper was generated in European countries, the results of the analysis are limited 
and appropriate for this region and may vary when applied to other regions of the world. 
 This finding proposes a basis for future research on this subject, wherein it could be further 
developed with an expanded analysis. Future research could utilize our multi-level analysis 
approach in order to explore the impact of additional organizational factors that impact upon OI 
adoption. The more we know about this paradigm, the better and more effective its trend will be. 
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Furthermore, a moderated multi-mediation analytical approach can be also used to further expand 
the analysis of this study. Such model can enhance the understanding of complex interrelationships 
as what is in between the OI antecedents (Rialti et al., 2019). We also propose further researchers 
attempt to expand and generalize the paper’s findings by looking at the relationship between 
organizational characteristics (i.e. open-border culture and employees’ positive attitudes toward 
internal and external knowledge, active knowledge sourcing and exchange, and rewards) and OI 
adoption through a global lens, including data from companies from different parts of the world 
instead of one region. Future research could also explore these relationships by segmenting an 
industry or a specific firm size (i.e. SMEs) and investigate whether or not the impact of these 
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Adopted OI Indicates if the organization has adopted Open 
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Adopted open innovation 0.32  [0,1] 
Open-border organization culture 4.46 (1.92) [1,7] 
Employees' positive attitude towards receiving external 
knowledge 
4.72 (1.66) [1,7] 
Employees' positive attitude towards sharing internal 
knowledge 
4.08 (1.79) [1,7] 
Relevant departments active participation in knowledge 
sourcing and exchange 
4.18 (1.71) [1,7] 
Rewarding Open Innovation activities 3.51 (1.96) [1,7] 
Firm size:   [1,4] 
Large (ref) 0.44   
Medium 0.19   
Small 0.19   
Micro 0.18   





















Table 3 Odds Ratio from Logistic Regression Model Predicting Organization's Open Innovation 
Addoption (a) 
 
 Model 1 Model 2 Model 3 
 Exp (B)  (SE) Exp(B)  (SE) Exp(B)  (SE) 
Open-border 
organization culture 
1.32 *** (0.07) 1.38 *** (0.08) 1.31 *** (0.09) 
Firm size:          
Large(ref)    -   -   
Medium    0.61  (0.16) 0.6  (0.16) 
Small    0.43 ** (0.12) 0.42 ** (0.12) 










      1.11  (0.08) 





















Table 4 Odds Ratio from Logistic Regression Model Predicting Organization's Open Innovation 
Addoption (b) 
 
 Model 1 Model 2 Model 3 
 Exp (B)  (SE) Exp(B)  (SE) Exp(B)  (SE) 
Open-border 
organization culture 
1.32 *** (0.07) 1.38 *** (0.08) 1.14 * (0.08) 
Firm size:          
Large(ref)    -   -   
Medium    0.61  (0.16) 0.61  (0.17) 
Small    0.43 ** (0.12) 0.41 ** (0.12) 
Micro    0.44 ** (0.13) 0.42 ** (0.13) 
Relevant departments 
active participation in 
knowledge sourcing 
and exchange 
      1.31 *** (0.10) 
Rewarding Open 
Innovation activities 
      1.24 *** (0.07) 




























Albania (1); Austria (1); Belgium (2); Bosnia and Herzegovina (25); Brazil 
(2); China (1); Croatia (26); Cyprus (1); Czech Republic (47); Denmark 
(26); Estonia (3); Finland (23); France (4); Germany (25); Greece (59); 
Hungary (45); Ireland (2); Italy (7); Latvia (27); Lithuania (1); Luxembourg 
(3); Macedonia (26); Malta (15); Norway (3); Poland (10); Portugal (10); 
Romania (9); Serbia (10); Slovakia (23); Slovenia (24); Spain (9); Sweden 
(6); Switzerland (18); The Netherlands (12); Turkey (7); United Kingdom 





Energy (29); Materials (27); Capital Goods (6); Commercial and 
Professional Services (54); Transportation (18); Chemicals, Petroleum, and 
Coal Products (12); Automobiles and Components (26); Consumer 
Durables and Apparel (4); Hotels, Restaurants, and Leisure (7); Media (3); 
Retailing (13); Food and Staples Retailing (5); Food, Beverages, and 
Tobacco (20); Household and Personal Products (12); Health Care 
Equipment and Services (8); Pharmaceuticals and Biotechnology (13); 
Other (126); Banks (12); Diversified Financials (4); Insurance (5); Real 
Estate (7); Software and Services (48); Technology Hardware and 
Equipment (20); Semiconductors and Semiconductor Equipment (4); 




FIRM SIZE  
 
Large >250 (229) 
Medium-sized, 50 – 249 (102) 
Small, 10 – 49 (102)  
Micro, 1- 9 (93) 







Executives; Directors; Middle Managers; Owners; Employees; Consultants; 
Analysts; Assistants; Engineers; Developers; Academic Professors; 
Academic Staff; Researchers. 
 
EMPLOYEE 
TENURE (YEARS IN 
FIRM) 
 
Less than 1 year (37) 
1 to 3 years (95) 
3 to 5 years (93) 
5 to 10 years (124) 
Longer than 10 years (169) 
Not Provided Information: 10 
Total: 528 
 
 
 
 
